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LIGHT EMITTING DIODE 

Publication Number: 06-005921 (JP 6005921 A) , January 14, 1994 
Inventors: 

• WATANABE MASANORI 

• YAMAMOTO OSAMU 

• MATSUMOTO AKMRO 

Applicants 

• SHARP CORP (A Japanese Company or Corporation), J P (Japan) 
Application Number: 04-157878 (JP 92157878) , June 17, 1992 
International Class (IPC Edition 5): 

. H01L-033/O0 
JAPIO Class: 

• 42.2 (ELECTRONICS— Solid State Components) 
JAPIO Keywords: 

• R095 (ELECTRONIC MATERIALS— Semiconductor Mixed Crystals) 

• Rl 16 (ELECTRONIC MATERIALS— Light Emitting Diodes, LED) 

Abstract: 

PURPOSE: To provide a light emitting diode allowing light of a short wavelength to outgo with good 
efficiency by omitting a current diffusion layer while improving external quantum efficiency by 
relatively reducing ineffectual light emittance directly under an electrode. 

CONSTITUTION: A surface electrode 16 of the chip surface 30 has a nearly circular pad part 1 8 
while at least having the primary branches 19a... 1 9d linearly extending from this pad part 1 8, the 
secondary branches 20a, 20b, 20c branched from the respective primary branches 19a... I9d to lineary 
extend and the third branches 22a, 22b, 22c branched from the respective secondary branches 20a, 
20b, 20c to linearly extend. The pad part 18 of the surface electrode 16 is not electrically connected to 
a semiconductor layer 3 1 directly thereunder while the surface electrode. The pad part 1 8 of the 
surface electrode 16 is not electrically connected to a semiconductor layer 3 I directly thereunder while 
the surface electrode 16 comes in electrical contact with the semiconductor layer 3 1 at the tips of the 
highest (third) order branches 22a, 22b and 22c. (From: Patent Abstracts of Japan, Section: E, 
Section No. 1535, Vol. 18, No. 202, Pg. 5, April 08, 1994 ) 
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P, GaP, AlGaN, Ga I nAsP4<h*(7)III— VJ^-ft 
ZnSe, ZnCdSSe, ZnCdSeTeftif 
COll-nfflt&mmi*. CuAlSSe, CuGaSSe4 

[0 0 4 2] f§3£M4 3(4Zm-xCdx Se(x=0- 

x=0(7)ZnSe-??<&oT4i>&t v . £/c, ?BtMt4n 
MZnSe/ZnCdSe^fiS^FfflSiT-ifeoTfea 

50 
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[004 3] ^fev ^777§4 1iinSInGaAsi:L 
f-f)\ ng/ZnS Set-feotfeK, nMZnS/ZnSe 
Mfite^JB o T t> A IV 

[0 0 4 4] #^jg<fcM4 1.-. 4 5£MBEj£ 

T-JEMUfctf, MOCVDg, VPEfe LPEj£4«t* 

[0 0 4 5] 04 J4, 3S3*SJ60»J<Z)AlGaInP*LE 
Dfe^lTOS. I^i(a) lif-y 7*»^(**^U, 
PIH(b)l4*0>-fflS(«g$cSS) fcfiflJ^LT^*. 

1^0 (c) \-rnm (w {cfett & c - c ttisisi & ^ u r ^ 

[0 0 4 6] |5|0(a) (c^-r<J:-MC, 3<Z>LEDf4, ^ 
>y^®9 0tc, ^fcS*-S-tf^»(*»9 1 i:*ffi«M 

7 6 ffitS? 6<7)r^->"4, B&fcSS* 
tfcTVVy K«P8 1£, |gl#;tf)#&8 2a, 8 2bt, SB 
2&<Z)#K8 3a, 8 3b, 8 3c, 8 3d, 8 3e, 8 3f, 8 3 
g, 8 3 hi:, £-£2&0!)&ft8 3a,-, 8 3h^«o^L 
£3l3ft(7):frK8 4a, 8 4b, 8 4c, 8 4d, 8 4e, 8 4f, 

8 4g, 8 4h^tltl^, BL<(i, /VyKgP8 1& 
ilS^y ^"MEiC^ff ftlfiCMLhClB 1 fttf>#& 8 2 a, 8 
2b&*fU d<7)!RlR(7)^e8 2a, 8 2 MCMKM? 2 

3a.---, 8 3e*8*fLtV^„ 2^C£-fl 
2^0M8 3a,-, 8 3Mzmm.lcm37k(D^8 4a, 
— , 8 4h?:8*fL;T^I). 4£>\ ^©83^8 

{4, ^>y K«J8 1 izmft&fflifrxitmmicteBi&ztix 
^4^ 0 ±sa#^£D^sco^'fi(4, *^#<^tis(s 

&oT(r*&. 3C7)Mt4, S^-^tiWfSc 

*<»«axfc»jc «t o -cs*s tz.mmfn-7 "yvz ^x\% 
40^, mi&&te7 ; 7t'2J\fflX~&&o S3ft0^S 
8 4a,-, 8 4h(7)^C(4, ttTC0«^9 1 <h^"- 
5^y<7^M-r^7c^(7)n>^^ h^8 5a,-, 8 5h#tS 

SgP8 5a,-, 8 5h£MOMfHZ* ^Sf*«3 1 <tm^- 
fttc ffite L 4 v vKffi <h 4 o T ir\ -5 , 

[0 0 4 7] ^CO^^y^^cfc^CL-Cfm-rSo 
(D*-T\ (s]0(c) \Z7fcf£L o {C, nMGaAsS^7 0± 

ic, MocvDfe(*ii^fb*«#atf»ffi)tcj:y» # 

Si*® 9 1 iiLTng/AlGalnP^^y KM 7 1, T> 
K-^AlGaInPH3tM7 2, pgiAlGa I nP ^7^>y 
K«7 3, P MGaAszi>^^ hMl 4, nSGaAsSSS 

PflitJf 7 5 ^IH(C^:ffiiC±tf«1-^„ 

T, nMGaAs«?MgihM 7 500 *>fifr^®fiffCIHP 7 
5 a 

£7)^®®M7 6±tC0^U4«/^^hU/^Xh$:Ut4, 
S7 6,nMGaAs«r^ffijiiM7 5feJ:^pMGaAs3> 
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I-TS. JLV^-yf^ £xy hx^f>mR I B 
E A • :c^>y)T*t,£o 0 rft(C 

cfc»J, 3>^^ hfflJ85"(f, SP7 5a$riiLT, *S 
SM7 6<hpSy=i>^^ H7 4(Ufc*«ot#«l*i9 
1 5 y*g^*6ttSgi:&£. 

mi 6<Do-*>±ste>2V hB8 5W\-(Dm&XlZ, S 
mSWH&'SnSIGa As«SSfiilJB 7 5 (Cj: o 
i76 9 l fcOT*®a%Wf ^ftS. P 

SAlGaAsni/** hjf 7 *ffi«g7 6STRC 

u mfoimm£Lxitmfr&i\ 10 

[0048] ±MC0J:-piCv ZlCOAlGalnP^LED 

it. mi,m2mffiffltmmiz. 7-vzr%m$Q>*mm 

*>, 13*(fM)©M8 4a.-, 8 4h©«©3> 
hffl$8 5a,-. 8 5h&iIU-C\ ^tS*M7 6h^S 
f*S 9 1 i: 5 -/ ^jgteS-frS-^ *Sm@7 6 20 
c7)o^>±IB3>^^ K§138 5a,-. 8 5)>SmaMfrk* 

mtm 9 1 1. zmmmtm 1 5 cjio-cwaL/** vkmh 
tc u r \ ^ot, ^®b® 7 6 uyxnmmtemtk y 
*,s?sm^ 7 6 -eabn-o >&h ^w^w»3fcS:*i*fa9 

^ffittL^f < &y , *WSlf«**Sc»t6I t #T~ 

fel>. 30 
[0 0 4 9] EI5tt^4||J6^J(7)AlGaInP^LED 
^LB^. Plia(a)tt^'y^*B50!)-»(«ffi**» 
fc^U raH(b)(4|aiH(a)K:ieW6B-B|RWfBi*^L 

$t?¥m&m 231^ mi mmmaymmmm 1 6 <l£ 

lg 3 2 0 6<Z>4fcSS3tCJ4, lT©*i*I2 3 1 

0 5W^TO§. S?ffi«i2 1 6<7)Olb_h 40 

f53>2£ 0 5£MZ>9HKk ¥*f#f 2 3 1 i: 

[0 0 5 0] ZOyf-yzflZ, frnk^iZLTrmtZ. 
Ot-T. nSGaAs*R2 0 0_HC, M0CVDS(fi 

^o&SMm&m tc«t y , 2 3 1 1 u xnm 

AlGalnP^y K»2 0 1, T> K-^AlGa I nP 
H*1202 > p^AlGalnP^y K/12 0 3, P M 
GaAsn>2^ hS 2 0 4 SrlHJC^ffitClfeStrs. 

nZnm&mmL* rWAnZnl^, j?S«M2 1 65&tif 50 



OT« MffrMMZil-zX. pMGaAs3>^-i7 HS2 0 
<3>C(7)±(C, *®S®2 1 6(Z>W4<hLrAlg^^« 

ht=.Wi. -y* v >j yf?? jte&xfjLy^-yyzn^ 

X. ±fBAlM(Jb§flffi©fc£tfpMGaAs=l>^ bM 

204^ n 1 mmffltmm<7>77v<!?Mmitcmmc 

2 0 6(7)^S(7)3>^^ 0.5£iiGT, ftTCS 

2 1 6<hpMn>^ M2 0 4(Lfc^T#3WW2 

3 l)ki**-%vtm&irZ>tfMkte& 0 mm 

n&2 1 scDo^ziyzv vw>2 o sa^fst-tt, 
1 6 tmmwa 3 1 kwwsmizmmLte 

Mkte&* Zp,lt, Aim k9MGaAsay2ZhMk.lt 

*-$vtmtLLiz<i,\timf£fr<ox&>). is 

GaAs3>£^ Ml4(t Sffitgl 6ITlCfl)*8l 
IrtbtiX^&O)?* m^MMBMkLXltm^^\ 

®mmz, m ms.i oo&mmz, mmmmi i *±wiz 

[00 5 1] ±3&(D£olZ, ZlCOAlGalnP^LED 

(*, zmmtmrniz, f^^si2 3o§*ffi«s2 
i 6 ciotitWoti ^o)X\ mmrnm 

|g325c(ftK^)<^S2 o 6 ay^Mna y$ V h§P2 0 
5^iiUT^ESM2 1 6t^*I2 3 1 ktt-^ 

v9&f&tt&--tj. mmmm2 i ^ayo^imtm^x 

ft(7)fflftXimWM2 1 6 i:^Sf*®2 3 1 kfrnMSfi 
lzW&Lfti^olzLX^Z>(7)X\ $Itg2 l 6iST 

xcnmhtewtk y ^^Bis 216 ^ > 

[0 0 5 2] 

k, zwzz\(Dm2K(»ftmrhmf&mz'fc(Dft&* 

mz&^XMm.lzWoZ\ktfX%&. -hIB* 

mn&<Dftncrtmx±M&ffimmk±iz^frm 

Lxnmmmfi*^nmzWL'>zvz>z\kftx$i. z. 
om^k. ^mmmrYxayfmmt^ y hmmmrnxm 
*>*va mmxv>mt*fflcmiz£< -t&z.k &x 
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& <h . &mm&£ u mmmcDAi ca i n p & l e d iz 

<fcl ^TAlGaAsm^fi£ii®^*B§T^x Lfztf-oX, 
m&SkV>HX& o X ^qgiR(7)4^ ^TiS^t#t£ ^W^h 
iW'fSS. CCOfgBflli, AlGalnP&LEDfiW 
Fj:<, — figCOAlGaAs^, GaP&, ZnSe^, Ga 
N^, SiC&LED&i:Xilffl-e£> ftlz, i&rnnM 
tiffiMM *m&Z\t tm&& Z nCd S e£ L E D {Z^yJ} 

X&&o 

.[00 5 3] _hf3^N»{*/f(i. ±IB«a«M{|i) 10 

t±BZ¥m&m tcomiz, tmmtmttbtixi, 

t&±Ma><!?>7 bmzmLxmwzmmmmrz>- 

t fr±.mmm \z^ xmmmmmm t&& 0 u t# 
ot, ±izmffimmo)±Mtfffiiffifrx(nfrmffi.&±xx 

^M^5^£&#^&3t#TiS&„ 20 

[0054] £tz, ±MZ¥mtt.mte, ±mmmm&m 

hft&m* S 1 1 % tc, 3 COg _hIB*®«MC0-h 
IB^iSftco^co^tcoP^C, ±IE*ffi«gi: tf- 5 

±Mzjy$>7 bm*mLx&mzmmimm-f&-^ 

±Mis avb 'J TlCcko TSSEtfStftK: < t ^1 
lfc*'oT, ^Lh» -hlBSffiSMcoiia^ 

[0055] *fc, ±ia^N»{*:sti, -hsasBmsdii 

cogfc&^coPBlC _kfB:3>#>7h»fc#Sa5*«I!&J$ 
0*SH&lh»£*TfS»£, _hfBSffi«MC0«iiiftC0# 40 

&mzW%ffMM1r&-1j, _hSB*ffi«gro±IB5fesS8«, 
[0 0 5 6] ±IB*®«M«> lOSiftftViS 



±iz¥m&mitmk<7)ffiizm-t<bti. ±m^m^mmm 
tx-$v vfflfcthmwh&z>Tmnmtx-mi&z 

t&mmii l zmM^&(Dvmt&&o u^ot> _tia 

[0 0 5 7] ±§S#ftC0#&C0*§&fBli, &»a<Jg 

^.StCO*iT*B<4*oT^«>»^» {&ftC0#&C0^g(i 
Wim& < 4'o Tosco t?, BMffi&toif* zmfrz 
ZttfXZ&o *fc, ±I3&ftCO#&COi?$i>I£&ifc7 , > 5 ii 
x.StcotiT-^cott^T*ffl<i-Swi:{c*oT, Stffi 
«g<ZXrt * - >Kft SrfiSmfkf <£> E i: So 

Q9fi0f«iiL&K9J] 

[01] 3 CO^COH 1 "gffimO) Al Ga I n P & L E 

[02] JifBLEDCOfmiSS&^-rSTfeSo 

[03] 3CO^CO^2HSg0tJCOZnCdSe^LED 
CO^ ^ h Kfffi jjVT 0T-S 5>. 

[04] ^C0l§HJC0B3^SgMC0AlGaInP^LE 
DCO^^^ffiil^Sfe^-rST^S. 

[0 5 ] ^COHB^COM 4 H»C0A1 Ga InP^LE 
DCO^^^®SSI5i:KffS^^-r0T"feSo 

[06] z. (tiffi&xm s:Siw-r s etc* s» 

[07] ^COAlGalnPmLEDCO^-^^rffi^ 
^t-0T$>S„ 

[08] ±IB{S*COAlGaInP^LEDCO^>y^« 
Sfe^-r0T'S)So 

I, 2,3 mmmm 

1 0,40,70,200 nSGaAsS^ 

II, 71,201 nSfAlGalnP^^'V K» 

1 2,7 2.2 0 2 T^K-^AlGalnP^jte 

1 3,7 3,2 0 3 pSAlGalnP^^^ K» 

1 4,46,74,204 pliGaAsn>^ V 

1 5 Al 2 03ii&!cJf 

1 6,4 7,7 6,2 1 6 

1 7, 4 8, 7 7, 2 0 7 Jifg 

1 8, 5 2, 8 1 Ay KSP 

1 9a,--, 1 9d, 5 3a, 5 3b, 8 2a, 8 2b S5l#;C0# 

2 0a. 2 0c, 5 4a, 5 4b. 8 3a,—, 8 3h H2#; 
C0#& 

2 la,—, 2 lc. 5 5a, 5 5b, 8 4, 8 4a.—. 8 4h W> 
3ftC0#& 

2 2a, — , 2 2c, 5 9a, 5 9b. 8 5, 8 5a. — , 8 5h n 
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3 0.5 0,9 0.2 3 0 ^-v^StE 

3i.5i.9i ¥m&m 

4 1 nIInGaAs;^y77l 
4 2 n$ZnSe^777KI 

4 3 Ty K-^ZnCd Sem&?#FM%jtm 

4 4 p^ZnSe^^^K^ 

4 5 pMAlGaAs3>i?^ h/i 



5 5a, 5 5b §I4?£<7)#S 
5 6a. 5 6b ^5^C7)^S 
5 7,5 7a, 5 7b m6<kO)ft& 
7 5 niyGaAs-SSftPllh* 
2 0 5 AuZnJf 
2 0 6 Alif 
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